Oxygen recycling inside photosynthesizing leaves was found to amount to less than 0.3 % of the oxygen consumed by photorespiration under natural conditions, provided the influence of buildup of oxygen released by photosynthesis into the external air was taken into consideration. When this is related to the amounts of photorespired C02, which had been previously found to be reabsorbed by photosynthesis, it appears that previous respiratory quotients reported for Equation 1 shows that there existed a tendency to underestimate the rate of photorespiration by a factor of at least 1.5 to 2.3. This underestimate would be further increased except on the following conditions: (a) that there is no transfer of 'C through photosynthetic products to the substrates of photorespiration and from there to the flux L and (b) that there is no other effect of the procedure used for measurement. We have no positive evidence that these conditions prevail. On the contrary, the low concentration of the substrates of photorespiration calculated by Samish (15) Samish and Koller (16) also showed the possibility for considerable errors in the extrapolation method used for estimating the CO2 formed through photorespiration. At present, therefore, the measurement of photorespiration based on CO2 release appears to be unreliable. Such a measurement can give only the minimal rate of photorespiration (10, 16, 17) .
related to the amounts of photorespired C02, which had been previously found to be reabsorbed by photosynthesis, it appears that previous respiratory quotients reported for Samish and Koller (16) also showed the possibility for considerable errors in the extrapolation method used for estimating the CO2 formed through photorespiration. At present, therefore, the measurement of photorespiration based on CO2 release appears to be unreliable. Such a measurement can give only the minimal rate of photorespiration (10, 16, 17) .
The objective of the present work is to examine whether these limitations apply also to the measurement of photorespiration based on oxygen uptake, and to evaluate the respiratory quotient of photorespiration.
THEORETICAL ANALYSIS Oxygen Recycling through Substomatal Cavities. The oxygen exchange in photorespiration and photosynthesis proceeds in a direction opposite to the CO2 exchange through the same resistances (Fig. 1) . It is possible to distinguish between the flux of oxygen taken up in photorespiration (L.) and the flux of oxygen released in photosynthesis by isotopic labeling. However, the type of oxygen labeling is immaterial for the following calculations. We shall designate with 01 the oxygen taken up in photorespiration and 0, the oxygen released in photosynthesis; both O and 0, are labeled to a certain degree. In view of the differences in properties between unlabeled and labeled oxygen, e.g., in the rate of diffusion, a correction will be required. This correction can be applied by converting the actual concentrations to "effective" concentrations.
The ratio between the diffusion coefficients of CO, and O, in air-D,0±, and Do2, respectively (1, 19) 11 , depend on the ratio r*e/re and on the magnitude of r,.
There exists an obvious similarity between the factors which influence the rate of reassimilation of C02 (17) and those affecting the reabsorption of oxygen. The reabsorption of oxygen is also determined by the measuring technique, which determines the magnitude of [Op] e. There appears, on the other hand, a considerable quantitative difference between the two processes. This difference is due to the much higher concentration of oxygen in natural air as compared with that of CO2. This will be realized when equations 9 and 10 are compared with equation 1 by which we have found recycling of CO2 to amount to more than 48% of the external photorespiratory C02.
It is obvious that the reassimilation of oxygen can reach more than the 0.28% under laboratory conditions, when either
[0]6 is lowered, or [C02]C and r, raised, as may be calculated by means of equation 9. Measurements under high CO2 concentration, carried out by Brown (2) , produced a rather low value for Le. which may possibly have been due to the low intensity red light used in his experiments. The justification for his conclusions was questioned by Decker (3).
It is possible to determine the order of magnitude of the second component of RECo (which is difficult to modify, since it does not depend on [p,]6 as we can see by introducing R*,. as the minimal value of r*e and by setting the sum of resistances to 02 release as the maximal value of r*e). According 'o the definition and to the figure, it is evident that there exists the relation R*% < r*.. Similarly, as in the calculation of the reassimilation of C*02, the use of the known resistance (R*.) results in a reduction of the detectable reassimilation.
Let us now calculate the minimal rate of recycling of oxygen. The magnitude of the second component for sunflower can be calculated by using the data of Whiteman and Koller (20) . Its On the other hand, in the calculation of oxygen recycling it was assumed that r*, is negligibly small in comparison to r*, (equation 8). Therefore, the calculated maximal value of RECo is, according to equation 10, about 0.28% of Le. This includes the recycling along direct paths, not passing through the substomatal cavities. The substomatal RECo can be isolated by solving equations 6 to 9 for conditions where r*. = r*,,.
Photosynthetic Quotient (PQ). The ratio between oxygen release and CO2 uptake (PQ) was measured at the same time of Q. measurements by Ozbun et al. (13) . They found that a 5-fold increase of the light intensity (from 300 to 1500 ft-c) inPlant Physiol. Vol. 48, 1971 
